Objective To describe the supervision, monitoring and evaluation strategies used to assess the delivery of antiretroviral therapy during nationwide scale-up of treatment in Malawi. Methods In the first quarter of 2005, the HIV Unit of the Ministry of Health and its partners (the Lighthouse Clinic; Médecins Sans Frontières-Belgium, Thyolo district; and WHO's Country Office) undertook structured supervision and monitoring of all public sector health facilities in Malawi delivering antiretroviral therapy. Findings Data monitoring showed that by the end of 2004, there were 13 183 patients (5274 (40%) male, 12 527 (95%) adults) who had ever started antiretroviral therapy. Of patients who had ever started, 82% (10 761/13 183) were alive and taking antiretrovirals; 8% (1026/13 183) were dead; 8% (1039/13 183) had been lost to follow up; < 1% (106/13 183) had stopped treatment; and 2% (251/13 183) had transferred to another facility. Of those alive and on antiretrovirals, 98% (7098/7258) were ambulatory; 85% (6174/7258) were fit to work; 10% (456/4687) had significant side effects; and, based on pill counts, 96% (6824/7114) had taken their treatment correctly. Mistakes in the registration and monitoring of patients were identified and corrected. Drug stocks were checked, and one potential drug stock-out was averted. As a result of the supervisory visits, by the end of March 2005 recruitment of patients to facilities scheduled to start delivering antiretroviral therapy had increased. Conclusion This report demonstrates the importance of early supervision for sites that are starting to deliver antiretroviral therapy, and it shows the value of combining data collection with supervision. Making regular supervisory and monitoring visits to delivery sites are essential for tracking the national scale-up of delivery of antiretrovirals.
Introduction
Malawi is facing a severe human imm m munodeficiency virus/acquired immune deficiency syndrome (HIV/AIDS) epim m demic. It is a small and impoverished country in central-southern Africa with a population of 11 million. There are an estimated 900 000 adults and children living with HIV/AIDS; there are more than 85 000 AIDS deaths per year, and up to 170 000 people are thought to need antiretroviral therapy. 1 At the bem m ginning of 2004, only 4000 patients in nine public health facilities had access to antiretroviral drugs. 2 With so few patients on antiretroviral therapy, scalingm up treatment became an urgent national priority, and a twomyear national plan for scalingmup delivery services in 2004-05 was developed and finalized in February 2004. The main elements of the plan for the public health sector included: the selection of 60 hospitals and clinics to scalemup the delivery of antiretroviral therapy to provide broad geographical coverage throughout Malawi; the prom m vision of antiretrovirals free of charge; the use of the firstmline antiretroviral treatment regimen only for scalemup
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Nationwide scale-up of antiretroviral therapy in Malawi activities involving new facilities, 3 with alternative firstmline and secondmline therapy provided when health facilities had shown the ability to properly deliver antiretroviral therapy; and the provision of antiretrovirals to facilities only if they had been formally assessed by the clinical HIV Unit of the Ministry of Health as being ready to deliver treatment.
In March 2004, all selected hospitals were briefed at three regional meetings about the plan and the national guidem m lines on antiretroviral therapy. 3 Followm m ing the briefings, training sessions on antiretroviral therapy were conducted for clinicians and nurses in each of the 60 health facilities. (These briefings continm m ued to be conducted throughout 2005.) From the latter half of 2004, the HIV Unit carried out a structured assessment of all health facilities to determine their readiness to deliver antiretroviral therapy, and by the end of March 2005 all facilim m ties were assessed as being ready.
There was a gradual increase in the number of health facilities delivering antiretroviral therapy. 
Methods

Registering and monitoring patients
The details of the methods have been previously described. 4, 5 In brief, the tools for monitoring antiretroviral therapy include the patient master card (the front of the card is used for case registration and monthly outcomes and the back is used for the indicator diseases by which the patient is staged for therapy), the register of patients (where the leftmhand page is used for case registration and the adjacent page for outcome data), and the quarterly and cumulative cohort analysis forms. The cards, registers and forms are kept in the clinic; the patients' cards and cohort analysis forms are filed in sequence within polypropylene sheet protectors. Patients keep an identity card, on which is recorded their unique registration number and other vital information pertaining to their therapy. Patients' details, which are entered on the master card and register, include age, sex, date and place of HIV test, reason for starting antiretroviral therapy and the drug formulation.
Every month patients attend the clinic for review, and their master card is completed. Standardized treatment outm m comes are recorded, as well as ambulatory status, work status, side effects of drugs and pill counts (to determine whether patients are taking the drugs correctly). 4, 5 At the start of every new quarter, pam m tients' master cards are inspected, and the data from the last month of the previous quarter are used to update the patient register. Once the register is updated, its data are used to conduct quarterly and cumulative cohort analyses. 
Supervisory and monitoring visits
Between January and March 2005, the HIV Unit and its partners the Lighthouse Clinic; Médecins Sans Frontières-Belgium; Thyolo district; and WHO's Country Office prepared a plan and visited all 34 public sector health facilities delivering antiretroviral therapy. At any one time, two members of the unit were in the field. A checklist was developed to assist them in providm m ing structured supervision; the checklist focused on determining whether the referral system to the clinic worked, the cleanliness of the clinic, the filing system, completion of the antiretroviral monitoring tools and the stock of anm m tiretroviral drugs in the pharmacy. 
Findings Supervision and monitoring
All 34 facilities delivering antiretroviral therapy at the time of the supervisory visit had a proper referral system; the clinic rooms were tidy; and filing arm m rangements were in order. The registers and patients' master cards were examined at all sites. Many registers and master cards were missing data, and the superm m visory team helped clinic staff complete them while emphasizing the importance of accurately recording the data. Some of the other problems identified in the organization and entry of data are shown in Table 1 .
The process of cohort analysis was examined for the 24 health facilities that were delivering antiretroviral therapy at the end of 2004. Six health facilities had not performed their own cohort analysis; four had performed the analysis but the number of patients' outcomes did not add up to the number of patients who had started treatment. There were also some mistakes made in the understandm m ing of definitions of outcomes, such as default (which was defined as "not being seen in the clinic for three months") and stopping treatment. Proper cohort analyses were undertaken by the visiting team in conjunction with clinic staff, and the identified mistakes were all corrected during the site visits.
Antiretroviral stocks
Stock counts on antiretroviral drugs were performed in the pharmacies. Satisfacm m tory stocks were present in all but one health facility where an impending shortage was identified. This resulted in an emergency order of drugs being placed to avoid a shortage.
Recruitment of new patients
Progress recruiting new patients was asm m sessed at the 10 sites that had started dem m livering antiretroviral therapy in January 2005. These facilities had been classified as either low burden or medium burm m den, and had been given enough drugs to place either 25 or 50 new patients, respectively, on antiretroviral therapy each month.
At the time of the visit, there should have been 584 patients started on antim m retroviral therapy: in fact, 347 patients
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Quarterly and cumulative cohort analyses
Casemregistration data for the quarterly and cumulative cohort analyses in the 24 health facilities delivering antiretroviral therapy are shown in Table 2 . In both datasets, females outnumbered males by approximately 6:4, and the majority of patients were adults. The commonm m est reason for starting antiretroviral therapy was because patients were clasm m sified as being in WHO clinical stage 3 (1640/3261 in the quarterly analysis and 5407/13 183 in the cumulative analysis). 6 In both datasets, slightly more than 10% of patients were started on antiretroviral therapy because they had tuberculosis.
Patients' occupations were sysm m tematically recorded in 12 hospitals (5 government and 7 mission) for patients who had ever started antiretroviral therapy. Of 826 patients for whom these data were available, 189 (23%) were housewives; 185 (22%) were subsistence farmers; 116 (14%) were in the military or police force; 86 (10%) either owned a small business or worked for one; 70 (8%) were teachers; 38 (5%) were healthmcare workers; and the remainder held other jobs.
The main treatment outcome data are shown in Table 3 . Outcomes at three months were very good. The outcomes of those who had ever started treatment were also good, with 82% (10 761/ 13 183) of patients alive and on antiretm m roviral therapy, and another 2% (251/ 13 183) who had transferred to another facility were thought to be alive. Of those who had died and for whom the month of death was known, 73% (315/431) died within the first three months of starting antiretroviral therapy. Two of the largest facilities in the country, which had started delivering antiretroviral therapy in 2001-02, contributed 91% (948/1039) of patients recorded as dem m faulted or lost to followmup. In one facilm m ity, this was because patients had to pay for antiretroviral therapy up until June 2004, and many defaulted from therapy because of the cost; in the other facility many patients came from districts where there were no other public delivery sites. The number of patients who stopped treatment was small. The main reasons for stopping treatment were not quantim m fied but mainly resulted from side effects and beliefs that traditional medicine and prayer could cure AIDS.
Additional outcomes for patients alive and on antiretroviral therapy are shown in Table 4 . These outcomes were not counted for all patients either because recording was poor or because in busy facilities the supervisory team did not have enough time to manually count the outcomes from patients' masm m ter cards. The majority of patients on antiretroviral therapy were ambulatory, and a large percentage was able to work. In the cumulative analysis, about 10% of patients had side effects at the end of the year, the most common side effect being peripheral neuropathy. Adherence to the treatment regimen, as determined by pill counts, was very good.
Discussion
Supervisory and monitoring visits were conducted to support facilities in their new venture of delivering antiretroviral therapy and to collect routine data. In Malawi it is assumed that once staff have been trained in a new intervention it can then be implemented satisfactorily in the field. We think this is not the case. Our supervisory visits, conducted soon after the delivery of antiretroviral therapy was implemented, showed that mistakes were being made in the completion of registers and patients' master cards. If not corrected early, such mistakes will be perpetuated and lead to inaccuracies in casemfinding and treatmentmoutcome data. Rwanda has developed a system for collecting monthly data on antiretrovim m ral therapy from peripheral sites; these data are sent to a central unit through bilingual telephones and a web interface (D Lowrance, personal communication, 2005). However, if there is no concurm m rent supervision, errors in data collecm m tion will not be identified and cannot be corrected.
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Value of quarterly supervision
Our quarterly supervisory visits enabled mistakes in registration and monitoring to be corrected. We also learned about common misunderstandings held by clinic staff. Just before 25 additional sites assessed as ready to deliver antiretroviral therapy were to receive their antiretm m rovirals in June 2005, we conducted a refresher training day for staff on how to register and monitor patients, and we emphasized the areas where mistakes had been previously made. Since our last visits during January-March 2005, we have also developed a bettermstructured tool that can be used to assess the qualm m ity of the registration and monitoring systems.
The quarterly visits enabled us to check drug stocks and prevent one pom m tential shortage. An interruption to the antiretroviral drug supply is a catastrom m phe because it destroys the confidence of clients in their providers and promotes drug resistance. We have also realized the importance of quarterly drug stockm taking for determining future drug needs for facilities and ensuring drug security. Useful discussions were conducted in the new facilities about how to recruit the required number of patients for treatm m ment, and this resulted in an improvem m ment in recruitment by the end of the first quarter of 2005. Malawi's fixedmdose antiretroviral combination therapy has a shelf life of 18 months from the time of arrival in the country; therefore, enm m suring that sites delivering these drugs are recruiting the required number of patients is an important way of trying to prevent drugs reaching their expiry dates in underperforming clinics.
Collection and interpretation of routine data
Once the qualitative supervision was completed, routine data were collected. In this way, data are cleaned onmsite, which allows the national database to be accurately developed. Quarterly reports are written and submitted to the Minism m try of Health, stakeholders and donors; and reports are also made to the facilities themselves during their next quarterly supervisory visit. Feedback to the facilim m ties is unique to this supervisory system. It is highly appreciated by peripheral staff, and allows staff to see how they are performing in relation to their peers.
The information we obtained about which patients were receiving antiretrom m viral therapy is reassuring. In contrast to earlier fears that antiretroviral therapy might have a gender bias towards men, we found that this was not the case. Preliminary data suggest that more than half the patients accessing antiretroviral therapy are housewives, farmers and people in smallmscale business. However, there are some areas that need to be examined. Few children were placed on antiretroviral therapy, which is similar to reports from Mozambique. 6 This reflects difficulties in diagnosing HIV/AIDS in young children and the lack of paedim m atric drug formulations. Information obtained from this analysis prompted the convening of an international conm m sultative meeting between WHO and UNICEF in October 2005 to discuss how to improve the delivery of antiretm m rovirals to children.
According to WHO staging pam m rameters, all HIVmpositive people with tuberculosis are potentially eligible for treatment, but only 11% of those clasm m sified as eligible for antiretroviral therapy had tuberculosis. This might reflect a problem with recordmkeeping, but is also a genuine problem highlighting the difficulties of drug interactions between nevirapine and rifampicin, particularly the effect that rifampicin has in reducing plasma concentrations of nevirapine and therefore potentially creating the risk of drug resistance. 7, 8 In Malawi, there is also an administrative problem in that antiretroviral drugs are administered by hospitals while tuberculosis drugs are administered in a decentralized fashion from health centres. 9 Expecting HIVm positive patients with tuberculosis to travel long distances from rural areas to collect antiretroviral drugs is unrealism m tic, and possibly accounts for the small number of patients with tuberculosis who also take antiretroviral therapy. Treatment for tuberculosis has been dem m centralized in many African countries, 10 and we suspect that other programmes are facing the same problems. Solutions need to be found if antiretroviral therapy is to benefit HIVmpositive patients who also have tuberculosis.
Malawi has developed its own stanm m dardized treatment outcomes for assessm m ing the effectiveness of antiretroviral therapy, [3] [4] [5] although these are in line with those developed by WHO. 7 What may be unique to Malawi is the empham m sis on quarterly and cumulative cohort analyses. These analyses have several advantages. The quarterly analysis allows for regular collection of data to determ m mine the number and characteristics of patients starting antiretroviral therapy. It provides accurate data on how many patients are alive and on treatment at any given moment, which, when used together with drugmstock assessments, enables rational drug procurement polim m cies. As the antiretroviral therapy prom m gramme matures these analyses will also allow routine national cohort survival analyses to be undertaken, a method that is normally used only in trials.
In general, cumulative treatment outcomes were good. The high early death rates, which are seen in other parts of the region, 6 may reflect the fact that some patients are starting antiretroviral therapy too late, and this needs to be investigated in more detail. One of the facilities contributing the largest number of patients who defaulted from treatment is embarking on an operational study to identify what has happened to these patients. The monitoring of secondary outcomes, such as side effects and pill counts, requires a tedious manual check of patients' cards, and in busy facilities this is difficult to accomplish, given the time constraints of the visits. In future, this type of data may be sampled at selected sites. neuropathy; efavirenz replaces nevirapine in cases of hepatitis or severe skin reaction. f Second-line drugs are zidovudine + didanosine + nelfinavir. g Ambulatory was defined as being able to walk around at home unaided. h Patients were classified as being at work if they were able to engage in their usual work activities, for example as a housewife, as a subsistence farmer or in the case of children able to attend school. i Only major side effects are recorded, such as peripheral neuropathy, severe skin reaction, clinical hepatitis, lipodystrophy syndrome and clinically diagnosed lactic acidosis. j Pill containers provide 60 tablets, and 56 tablets are used in a four-week period. If 8 tablets or fewer remain, adherence is equivalent to 95%.
Sustaining quarterly supervision and monitoring
During the threemmonth supervisory period, three HIV Unit personnel were out in the field for 20 working days and nights, at a total cost of US$ 4200 for accommodation, daily subsistence and fuel. As the number of facilities deliverm m ing antiretroviral therapy grows, the time needed to accomplish these visits will increase. Plans are being developed to have only one member of the HIV Unit out at a time, to work more closely with its established partners and to encourage new partners to become involved, such as the Taiwan Medical Mission in the north of the country, to use specific dedicated supervisors recruited and employed at central hospitals and to use the services of yetmtombemestablished administrative health offices. We believe that it is essential to visit sites soon after they have started to deliver antiretroviral therapy and to ensure that these visits are conducted at quarterly intervals, similar to supervisory activities used by Malawi's national tum m berculosis control programme.
11 Supervim m sion is thought to be generally helpful in maintaining the performance of health workers. 12 For antiretroviral therapy, supervision is probably the only way to ensure that standards set in guidelines and imparted to staff during training are maintained, and this, in turn, is essential if the efficacy of antiretroviral therapy is to be safeguarded for AIDS patients in resourcempoor countries like Malawi Conclusión Este informe demuestra la importancia de la supervisión temprana en los sitios que están comenzando a aplicar la terapia antirretroviral, y pone de manifiesto la utilidad de combinar la recogida de datos y la supervisión. La realización de visitas regulares de supervisión y vigilancia a los sitios que ofrecen tratamiento es esencial para seguir de cerca la expansión del suministro de antirretrovirales a escala nacional.
